Identifying the mechanisms that structure niche breadth and overlap between species is important for determining how species interact and assessing their functional role in an ecosystem. Without manipulative experiments, assessing the role of foraging ecology and interspecific competition in structuring diet is challenging. Systems with regular pulses of resources act as a natural experiment to investigate the factors that influence the dietary niches of consumers. We used natural pulses of mast-fruiting of American beech (Fagus grandifolia) to test whether optimal foraging or competition structure the dietary niche breadth and overlap between two congener rodent species (Peromyscus leucopus and P. maniculatus), both of which are generalist consumers. We reconstructed diets seasonally over a 2-year period using stable isotope analysis (δ 13 C, δ 15 N) of hair and of potential dietary items and measured niche dynamics using standard ellipse area calculated within a Bayesian framework. Changes in niche breadth were generally consistent with predictions of optimal foraging theory, with both species consuming more beechnuts (a high-quality food resource) and having a narrower niche breadth during masting seasons compared to nonmasting seasons when dietary niches expanded and more fungi (a low-quality food source) were consumed. In contrast, changes in dietary niche overlap were consistent with competition theory, with higher diet overlap during masting seasons than during nonmasting seasons. Overall, dietary niche dynamics were closely tied to beech masting, underscoring that food availability influences competition. Diet plasticity and niche partitioning between the two Peromyscus species may reflect differences in foraging strategies, thereby reducing competition when food availability is low. Such dietary shifts may have important implications for changes in ecosystem function, including the dispersal of fungal spores.
| INTRODUC TI ON
Systems with pulsed resource availability experience a natural manipulation of high-quality food resources (Yang, Bastow, Spence, & Wright, 2008) and offer an opportunity to investigate the mechanisms that structure the niches of species (Correa & Winemiller, 2014; Selva, Hobson, Cortés-Avizanda, Zalewski, & Donázar, 2012; Stapp & Polis, 2003) . In terrestrial ecosystems, one of the most common resource pulses is masting (or mast-fruiting), in which trees of the same species synchronously produce large seed crops in the same season, followed by an extremely low crop the next year (Ostfeld & Keesing, 2000) . For consumers, particularly rodents, masting events produce a food source that is not only highly abundant and energyrich, but also easily harvested, stored, and defended (Cramer, 2014; Vander Wall, 2010) . During nonmasting years, rodents that would otherwise consume seeds must find alternative food sources, such as fungi, which although readily available are relatively low in nutrient content (Cork & Kenagy, 1989; Fletcher et al., 2010) .
The white-footed mouse (Peromyscus leucopus noveboracensis) and woodland deer mouse (P. maniculatus gracilis) are abundant rodents that are syntopic throughout forests in midwestern and eastern North America (Figure 1a ,b; Wolff, Dueser, & Berry, 1985) . Both species increase with masting (Elias, Witham, & Hunter, 2004; Falls, Falls, & Fryxell, 2007) and have long been used as models for studying resource use (Davidson & Morris, 2001; Shaner, Bowers, & Macko, 2007) and competition (Dooley & Dueser, 1990) because they have similar morphology and habitat affinities (Stephens, Anderson, Wendt, & Meece, 2014; Wolff, 1996a) . Additionally, P. leucopus and P. maniculatus use similar food resources in syntopy and are thought to be dietary generalists (Hamilton, 1941; Wolff et al., 1985) , although Cramer (2014) found that they have different selection preferences for maple seeds (Acer spp.) in captivity. To identify the mechanisms that structure dietary niche breadth and overlap among closely related species, we monitored the seasonal diets of syntopically occurring P. leucopus and P. maniculatus in a temperate forest that had two masting events of American beech (Fagus grandifolia). We used stable isotope analysis F I G U R E 1 White-footed mice (a; Peromyscus leucopus) and woodland deer mice (b; P. maniculatus) are generalist rodents that occur syntopically in forests throughout midwestern and eastern North America. For Peromyscus, beechnuts are a high-quality food source that is abundant and both easy to collect and store during masting periods (c; left-beechnuts dropped during a masting event, right-beechnuts cached in a hollow log). Other available, but ostensibly lower quality, food items for Peromyscus include: red maple seeds (d; Acer rubrum), ectomycorrhizal truffles (e; excavated and partially consumed sporocarp of Elaphomyces macrosporus), arbuscular mycorrhizal truffles (f; sporocarps of Glomus spp.), berries (g; partridge berry-Mitchella repens), and arthropods (h; spider-order Araneae). Photographs by Ryan Stephens of hair to measure intraspecific dietary niche breadth and interspecific dietary niche overlap and to test the predictions of optimal foraging theory (MacArthur & Pianka, 1966; Perry & Pianka, 1997) and competition theory (Abrams, 1983; Macarthur & Levins, 1967) .
For ecologically similar species that occupy the same space, optimal foraging theory and competition theory generate contrasting predictions of niche dynamics under conditions with pulses of high-quality food items (Figure 2 ). Optimal foraging theory states that dietary niche dynamics are driven by the availability of food resources, with individuals choosing food items that maximize their rate of energy intake (MacArthur & Pianka, 1966; Schoener, 1971) . When a highquality food resource is plentiful, individuals are expected to increase dietary specialization and as availability of this resource declines, individuals become less specialized as they search for alternative food sources (MacArthur & Pianka, 1966) . Although optimal foraging theory is generally used to describe the resource use of an individual, these processes also influence niche dynamics of the population. When highquality food items are abundant, diets converge and the population niche breadth decreases. When high-quality food items become scarce, diets become more variable as alternative food sources are consumed, thereby increasing population niche breadth (Schoener, 1971; Stephens & Krebs, 1986; Figure 2a) . Optimal foraging theory also predicts that although space use may be influenced by interspecific competition, the food items selected are independent of other species (MacArthur & Pianka, 1966; Figure 2b) . In contrast, competition theory predicts that, for ecologically similar species, coexistence is achieved through niche partitioning (Abrams, 1983; Schoener, 1974) . Niche partitioning is predicted to be greatest under low resource availability, when species focus on the resource they can best extract, which decreases the diversity of food items in their diets. Niche partitioning subsequently reduces both the dietary niche breadth of the population (Bolnick et al., 2010; Schoener, 1982; Figure 2a ) and interspecific dietary similarity or niche overlap ( Figure 2b ). During times of high resource availability, niche breadths expand and niche overlap can increase because resources no longer limit coexistence (Schoener, 1982; Figure 2a,b) .
Based on these assumptions, under optimal foraging theory, we predict that both Peromyscus species will show similar patterns of niche overlap, irrespective of masting, and have reduced niche breadths during masting seasons compared to nonmasting seasons ( Figure 2c ). In contrast, under competition theory, we predict that, relative to nonmasting seasons, both niche overlap and breadth would be high during masting seasons when food resources are not limiting and competition is reduced ( Figure 2d ).
| MATERIAL S AND ME THODS

| Study system and sample collection
We trapped small mammals and collected food items for isotopic analysis on 12 sampling grids at the Bartlett Experimental Forest, White Mountain National Forest, New Hampshire (44°3′7.2″N, F I G U R E 2 Contrasting predictions for changes in niche breadth (a) and overlap (b) based on optimal foraging theory (solid line; c) and competition theory (dashed line; d) during low resource availability (nonmasting) and high resource availability (masting). Under optimal foraging theory, intraspecific niche breadth is highest during nonmasting (a, c) and interspecific niche overlap for Peromyscus leucopus (PELE) and P. maniculatus (PEMA) should not differ between nonmasting and masting (b, c) . Under competition theory, intraspecific niche breadth and interspecific niche overlap are predicted to be lowest during nonmasting and highest during masting (a, b, d) . Note that predictions assume that alternative food sources available during nonmasting times are of low quality and that species do not partition space use Linzey, 1973; Wolff et al., 1985) . Beechnuts, red maple seeds, and berries (only abundant berry-producing species on sampling grids: hobblebush and partridge berries [Mitchella repens]) were collected opportunistically while trapping. Arthropods were collected using small pitfall traps and were analyzed at the taxonomic rank of order: beetles (Coleoptera), grasshoppers (Orthoptera) and spiders (Araneae). EM sporocarps (genus Elaphomyces) were collected as part of a companion study (Stephens, Remick, Ducey, & Rowe, 2017) . AM sporocarps are extremely small and were not detected during truffle field surveys (Stephens et al., 2017) . Instead, we used Glomus, a common sporocarp-producing AM fungus, which was collected in Acer-dominated forest in Durham, New Hampshire. Individual samples within a food source were aggregated at the grid level to form a composite sample, with the exception of EM and AM fungi for which samples were analyzed individually.
| Beech masting
Beech masting events tend to be highly variable across time, often separated by several years (Cleavitt & Fahey, 2017) . However, during the fall of 2013 and 2015, Bartlett Experimental Forest experienced two masting events that were interceded, in the fall of 2014, by an extremely low beechnut crop. Masting is driven by climatic variables and is synchronized across regions, even at locations separated by up to 1,000 km (Koenig & Knops, 1998; Piovesan & Adams, 2001) . Data from nearby Hubbard Brook Experimental Forest (about 40 km away and at similar elevations to our sites) confirmed our observations at Bartlett Experimental Forest and indicated that beechnut availability was ~12 times higher during 2013 and 2015 (39.1 and 33.1 seeds/ m 2 , respectively) than during 2014 (2.4 seeds/m 2 ; Cleavitt & Fahey, 2017) . During masting years, nuts are cached by Peromyscus species (Figure 1c ; Wolff, 1996b) and consumed through the summer of the following year. As such, our high mast seasons were summer 2014 and fall 2015, whereas our low mast seasons were fall 2014 and summer 2015. Although beech trees were not distributed evenly among hardwood, mixed, and softwood forest types (average basal area [m 2 /ha] of 13.4, 2.9, and 1.9, respectively), all grids contained trees capable of producing mast (Leak & Graber, 1993) , with at least 12 beech trees/ha that were ≥10 cm in diameter and at least two trees/ha that were ≥30 cm. Peromyscus also will travel over 120 m to collect food items and can store over 8 liters of husked beechnuts (Hamilton, 1941) , further suggesting that beechnuts were available to individuals on all grids.
Other common mast-producing trees in our study area included eastern hemlock, red spruce, and red maple. At Bartlett Experimental Forest, eastern hemlock and red spruce masted in the fall of 2013 and 2015 and red maple masted in the spring of 2014 and 2015. Based on data from Hubbard Brook, red maple seeds were over five times more abundant during the summer of 2015 compared to the summer of 2014 (Nick Rodenhouse; personal communication). Despite masting of these tree species, relative to beechnuts, their seeds are likely not a preferred food source. Rodents select large seeds that are energy-rich, nitrogen-rich, and easy to collect (Jensen, 1985) .
Relative to seeds from other tree genera, beechnuts have more calories per gram (Grodziński & Sawicka-kapusta, 1970; Jensen, 1985) and are easy to collect as they are concentrated near the tree trunk from barochory dispersal (gravity), rather than scattered across the forest floor by the wind (Hughes, Fahey, Hughes, & Torrey, 1988; Wagner et al., 2010) . Additionally, excluding the inedible seed coats, beechnuts on our grids (mean ± SD of 175.3 ± 37.2 mg, n = 36) were over 20 times larger than red maple seeds (8.5 ± 1.9 mg, n = 75) and nearly 80 times larger than red spruce seeds (2.3 ± 0.5 mg, n = 25) or eastern hemlock seeds (2.2 ± 0.5 mg; n = 25).
| Stable isotope measurement
Hair samples were soaked in 2:1 chloroform:methanol for 24 hr to remove surface oils, after which they were rinsed, air dried, and cut into small pieces. Food items were rinsed with 2:1 chloroform:methanol and ground to a fine powder. Hair samples (1 mg) and food items (1-5 mg) were weighed into tin capsules and analyzed for stable carbon (δ 13 C) and nitrogen (δ 15 N) isotopes and elemental composition (%C, %N) at the University of New Hampshire Stable Isotope Laboratory using an Elementar Americas Pyrocube elemental analyzer coupled to a GeoVision isotope ratio mass spectrometer. Raw δ 13 C and δ 15 N values were adjusted based on a 3-point normalization using in-house standards of sorghum flour, Atlantic cod, and black spruce needles. Isotopes are expressed in delta (δ) notation as parts per thousand (‰) deviation from the standard using the formula:
where R is the ratio 13 C/ 12 C or 15 N/ 14 N, and standards are Vienna Pee Dee Belemnite (δ 13 C) and atmospheric N 2 (δ 15 N). Measurement precision based on repeated analyses of in-house standards was ±0.1‰ for δ 13 C and ±0.2‰ for δ 15 N. To capture an isotopic signal of the general population and avoid an individual grid from biasing our results, we used up to nine hair samples per species from a grid within a season.
| Stable isotope integration period and values
Unlike other animal tissues (e.g., muscle or liver) that continuously turn over, hair is metabolically inactive and integrates an isotopic signature of diet at the time of growth (Dalerum & Angerbjörn, 2005) . Thus, the isotopic signature of diet assimilated by hair may be offset from the collection time and an understanding of molting ecology is required to determine the temporal window of integration (Fraser, Longstaffe, & Fenton, 2013) . In Peromyscus spp., individuals go through both ontogenetic and seasonal molts. Young-of-theyear molt from juvenile to subadult pelage and again from subadult to adult pelage. Depending on the time of birth, these ontogenetic molts take place either during the summer or fall and can take as little as 10 days to complete (Gottschang, 1956; Tabacaru, Millar, & Longstaffe, 2011) . Adult Peromyscus typically have two seasonal molting periods, one in early summer following the breeding season and one in the fall (Brown, 1963; Tabacaru et al., 2011) . Because ontogenetic molts are characterized by changes in hair color and seasonal molts by changes in both hair color and hair length (Collins, 1923) , we could bin hair samples into distinct summer (11 week period from May 15 to August 7) and fall (11 week period from August 8 and October 31) seasons for both years. Methods used to construct bins are detailed in Appendix S1. To verify that these seasonal bins captured shifts in diet, we compared δ 13 C and δ 15 N values of hair samples collected from individuals (n = 47) that were recaptured in multiple seasons. For both Peromyscus spp., these individuals showed marked shifts in isotopic values among seasons that closely matched the magnitude and spread of both δ 13 C and δ 15 N values of the general population (see Figure S1 ). For young of the year, with two hair samples collected during the same seasonal bin, we randomly selected one of the samples to include in analyses. We excluded hair samples from juveniles (≤9 g) because they likely reflect their mother's milk rather than freely consumed food sources (Miller, Millar, & Longstaffe, 2011) .
Seasonal bins are appropriate because hair records an isotopic signature of diet during hair growth and molting peaks in the early summer and fall. However, molting can be somewhat individualistic, especially for adults that may not go through a summer molt (Tabacaru et al., 2011; see Figure S1 ). In some instances, young of the year also may have grown hair spanning both the summer and fall seasons. To ensure that hair samples from adults were not assigned to the wrong season and that subadults incorporating a diet signal across seasons did not influence our analyses, we identified and removed outliers within a season that indicated a mismatch in the diet signal compared to the rest of the population. We checked for multivariate outliers of δ 15 N and δ 13 C using the adjusted quantile method of "aq.plot()" in the R package "mvoutlier" (Filzmoser & Gschwandtner, 2017; R Development Core Team, 2016) . This resulted in the removal of five P. leucopus (2.9%) and six P. maniculatus (3.2%), which did not alter the overall patterns in niche breadth and overlap we observed between the two species ( Figure S2 ).
Prior to our niche analyses, we identified factors influencing δ 15 N and δ 13 C values (and their spread) using linear mixed effects models in "lme" from the R package "nlme" (Pinheiro, Bates, DebRoy, & Sarkar, 2012; Zuur, Ieno, Walker, Saveliev, & Smith, 2009 ). This allowed us to determine if there were shifts in δ 15 N or δ 13 C values associated with masting phase and whether forest type should be considered in further analyses. Fixed effects included species (P. leucopus and P. maniculatus), season (summer and fall), masting phase (masting and nonmasting), and forest type (hardwood, mixed, and softwood). For random effects, we considered both a random intercept of year (to account for between-year variation) and grid within year (to account for between-grid variation within a year). For spread, we considered a multiple variance structure that allowed residual error to vary by season, masting phase, or forest type. The random intercept (year or grid nested within year) and the multiple variance components were sequentially compared with the final random effects structure selected using Akaike's information criterion (AIC) and a likelihood ratio test. Model fit was assessed by plotting residuals versus fitted values and by evidence of homogeneity of variances and normality of both the residuals and random effects (Zuur et al., 2009 ).
| Dietary composition and niche analyses
Our mixed effects models indicated that forest type had no significant effect on δ 15 N or δ 13 C values of hair (see results), and preliminary analyses confirmed similar patterns among forest types. Therefore, we combined forest types for all analyses, giving a sample size of ≥24
for all groups, which is recommended for robust isotopic niche estimates and reduced uncertainty surrounding them (Syväranta, Lensu, Marjomäki, Oksanen, & Jones, 2013) .
We assessed the diets of P. leucopus and P. maniculatus using Bayesian stable isotope mixing models in the R package "MixSIAR" (Stock & Semmens, 2013) . MixSIAR uses δ 15 N and δ 13 C values from both consumer tissues (i.e., hair) and each food source along with discrimination factors, elemental concentrations, and the uncertainties surrounding those values to calculate the relative proportion of food sources consumed. We used separate models for species in each season and year; running each model with three chains for 200,000 iterations, removing the first 50,000 and thinning by a factor of 50, resulting in 9,000 draws of the posterior distribution.
For all mixing models, we used informative priors that improve precision and accuracy (Moore & Semmens, 2008) . Informative priors (Dirichlet distribution) were given a total weight equal to the number of food sources (n = 6) with the prior for each food source (α k ) scaled by the proportion of weeks they were available relative to the number of weeks the other food sources were available during a given season ( Figure 3) . Temporal availability was based on phenology recorded in the literature (beechnuts and red maple seeds), food sources observed in the field (berries, arthropods, and EM fungi), and through microscopy of scat (AM fungi). During a masting year, we considered beechnuts to be available from the fall mast into the summer of the following year, whereas during a nonmasting year they were only available for a 1 week period in mid-October (corresponding to peak nut fall) and
were unavailable (α k prior set to 0.01) the following summer (Leak & Graber, 1993; Wolff, 1996a) . Alternate models where beechnuts were available for 1 week (α k = 0.11) in the following summer were qualitatively similar ( Figure S3 ) and thus we report values using α k = 0.01.
Red maple seeds drop during the last week of May through the end of June (Houle, 1994) and are removed within 1-2 months (Myster & Pickett, 1993) . EM sporocarps (Stephens et al., 2017) , berries (Gervais & Wheelwright, 2007) , and arthropods are available year-round, whereas AM sporocarps are primarily consumed during summer. For the food source parameters of δ 15 N and δ 13 C, we used means and standard deviations of collected food items and accounted for differences in elemental concentrations. We also ran mixing models with uninformative priors to test the influence of informative priors on our results.
Consumer tissues are enriched in 13 C and 15 N relative to food sources and to put them into consumer isospace they must be adjusted. Although discrimination factors have been derived experimentally for both P. leucopus (2.9 for δ 15 N and 1.1‰ for δ 13 C; DeMots et al., 2010), and P. maniculatus (3.3 for δ 15 N and 0.3‰ for δ 13 C; Miller, Millar, & Longstaffe, 2008) , applying these values to our data caused hair samples to fall well outside the isospace occupied by food sources.
Fractionation of both δ 13 C and δ 15 N can vary greatly by diet (Sare, Millar, & Longstaffe, 2005) , and it is likely that lab derived discrimination factors from animals fed rodent chow do not reflect those of natural diets. Therefore, we calculated isotopic enrichment factors for natural diets at Bartlett Experimental Forest of 1.98 ± 0.58 for δ 15 N and 4.73 ± 0.37 for δ 13 C using stomach contents (bulk diet) and hair samples from 20 P. maniculatus collected by the US Forest Service during the summer of 2015 (for USFS sampling details see Stephens, Burke, Woodman, Poland, & Rowe, 2018) . During this time, the diets of P. maniculatus were highly constrained (Figure 4) , allowing us to minimize effects from intraspecific variation. For bulk diet, stomach contents were adjusted to account for 1‰ enrichment in δ 15 N (negligible for δ 13 C) of stomach contents relative to diet (Hwang, Millar, & Longstaffe, 2007; Sare et al., 2005) area (SEA; expressed as ‰ 2 ). The SEA represents the core isotopic niche space occupied by a species and is robust to differences in sample size. We assessed shifts in the shape and location of the isotopic niche breadth and overlap using SEA c (estimated from maximum likelihood and corrected for small sample size). Additionally, we quantitatively compared niche breadth and overlap in each season and year using Bayesian standard ellipse area (SEA b ) and calculated the probability that the posterior distributions of one group were different from another group. We considered a probability >0.90 to reflect noteworthy differences in the size of the niche breadth or the amount of niche overlap. For both niche breadth and overlap models, we used the same iterative procedures as in the mixing model analysis.
| Intraspecific abundance and niche breadth
Our analyses consider the impact of interspecific competition on niche breadth. Intraspecific competition also can broaden population niche breadth when increased abundance increases specialization of individuals within the population (Svanbäck & Bolnick, 2007; Tinker et al., 2012) . Populations of Peromyscus increase the summer following a fall beech masting event (Conrod & Reitsma, 2015) , 
| RE SULTS
More P. leucopus and P. maniculatus were captured in the masting summer (2014) than in the following nonmasting summer (2015), although the decline was much less dramatic for P. leucopus (9.2 ± 5.2-6.8 ± 3.5) than for P. maniculatus (30.2 ± 18.6-10.2 ± 6.7). In total, we collected 263 P. leucopus hair samples (126 in 2014 and 137 in 2015) and 650 P. maniculatus hair samples (455 in 2014 and 195 in 2015) .
We used up to nine hair samples per species from a grid and season, range 37-63) hair samples (Figure 4) . Peromyscus species, season, and masting phase all significantly influenced δ 15 N and δ 13 C values, whereas forest type did not and was dropped from further analyses (Table 1) . Masting phase had the largest influence on residual spread of δ 15 N and δ 13 C values, with 3.2 and 4.2 times more variability, respectively, during the nonmasting phase than the masting phase.
All potential food sources had distinct δ 15 N and δ 13 C values ( Figure 3a) . Differences in δ 15 N and δ 13 C between the Peromyscus species, season, and masting phase were reflected in the food items consumed (Figure 4) . Qualitatively, results of mixing models with uninformative priors were similar to those with informed priors, indicating that prior choice did not drive results of mixing models ( Figure   S4 ). During beech masting, the diets of P. leucopus and P. maniculatus were nearly identical and composed primarily of seeds or nuts with approximately a third coming from beechnuts alone (Figure 4) .
During nonmasting phases, diets varied widely and beechnuts contributed very little. In the first nonbeech masting season (Fall 2014), Note: Fixed effects variables included species (P. leucopus and P. maniculatus), season (summer and fall), masting phase (masting and nonmasting), and forest type (hardwood, mixed, and softwood). For each variable, the effect is relative to the one not listed (e.g., effect of P. maniculatus is relative to P. leucopus). Random intercept includes year and grid for δ 15 N and year for δ 13 C. Both δ 15 N and δ 13 C models have a residual standard error structure that varies by masting phase. Bolded p values denote statistically significant variables at α < 0.10.
TA B L E 1 Mixed effects models predicting δ 15 N and δ 13 C values from P. leucopus and P. maniculatus hair samples its SEA b (1.4‰ 2 ) resembled that of the beech masting summer of 2014
(1.2‰ 2 ). Despite larger niche breadths during nonmasting seasons, niche overlap (SEA b overlap; 4%-33%) was generally less than half of that observed during beech masting seasons (57%-73%).
Despite variation in intraspecific abundance among trapping grids within seasons, we detected little evidence that increasing population size increased population niche breadth ( Figure S5 ). In fact, for both species, most seasons trended toward the opposite direction with decreasing niche breadth as abundance increased, although this was only significant for the masting summer of 2014 for P. maniculatus; Figure S5 ).
| D ISCUSS I ON
In the absence of manipulative experiments, it can be challenging to assess the roles of foraging ecology and interspecific competition in structuring diet due to the difficulty in quantifying the use of limited resources (Perry & Pianka, 1997; Schoener, 1974) . We used natural pulses of beech mast to test the predictions of optimal foraging theory and competition theory for dietary niche breadth and overlap of two closely related rodents that are generalist consumers (P. leucopus and P. maniculatus). Based on our predictions outlined in the introduction (Figure 2) , patterns in niche breadth were generally consistent with optimal foraging theory and patterns in niche overlap consistent with competition theory.
Foraging theory posits that species will select foods that maximize their rate of energy intake. Accordingly, species will have specialized diets when preferred resources are abundant and will broaden diets to include less profitable food items to meet dietary requirements during times of low resource availability (MacArthur & Pianka, 1966; Perry & Pianka, 1997) . Our results support optimal foraging theory with a narrowing of the dietary niche breadth and increased consumption of beechnuts for both species during seasons with high beech mast availability. During low beech mast availability, niche breadths generally expanded and consumption of fungi and berries nearly doubled. Although fungi have relatively low nutritional value compared to seeds and require more foraging effort because they need to be extracted from the soil (Cork & Kenagy, 1989 ), biomass of underground fungal fruiting bodies (truffles) can be extremely high (Stephens et al., 2017 Rubus spp., may also contribute to the diets of the Peromyscus spp.
We found that arthropods were an important and consistent component to the diets of both Peromyscus species. This consumption likely reflected the high protein content of arthropods relative to seeds, fungi, or berries. Thus, arthropods were a complementary resource, supplying protein requirements whereas seeds and berries provided energy (Shaner et al., 2007) .
Competition theory predicts that niche overlap between ecologically similar species should be highest when resources are abundant and lowest when resources are limiting, allowing species to coexist during times of low resource availability (Chesson, 2000; Schoener, 1982) . Our results support this prediction with high dietary niche overlap during times of beech masting and low niche overlap when beech mast was not available. This dietary plasticity and niche partitioning during times of low food availability may explain why these species often co-occur with little spatial or habitat segregation (e.g., Wolff, 1985 This increased specialization, at the individual level, can lead to an overall larger niche breadth of a population (Svanbäck & Bolnick, 2007; Tinker et al., 2012) . Although we cannot directly test the impact of intraspecific competition on niche breadth, abundance and niche breadth were not significantly correlated for either species.
In fact, we observed a general pattern of decreased niche breadth with increased abundance, even for P. maniculatus that reached very high abundances on some grids during 2014 ( Figure S5 ). In addition to increasing competition, higher densities can decrease home range size (Bogdziewicz, Zwolak, Redosh, Rychlik, & Crone, 2016) . Marked differences in abundances among years (higher in masting summer of 2014 compared to nonmasting summer 2015) may have influenced the area over which individuals could forage. These intraspecific impacts may have modulated niche breadth in ways consistent with optimal foraging theory and could have contributed to the magnitude of the response we observed (Schoener, 1971; Stephens & Krebs, 1986) .
Spatial resource partitioning between the species may have also influenced dietary niche dynamics. Although P. leucopus and P. maniculatus do not differ in territoriality or aggression when defending space (Klein, 1960; Wolff, 1985) , in some forested systems, they differ in microhabitat or vertical space use (e.g., Barry, Botje, & Grantham, 1984; Parren & Capen, 1985 ; but see Graves, Maldonado, & Wolff, 1988) . Although we did not explicitly measure microhabitat selection in this study, we did capture both species on sampling grids, often at the same station. However, slight differences in microhabitat partitioning could have altered the amount or type of food resources available to individuals, subsequently contributing to differences in diet. This would likely be most apparent during nonmasting times when seed availability is low and other resources (e.g., truffles or berries which are often patchily distributed) are consumed, leading to increased specialization. Thus, similar to intraspecific competition, interspecific microhabitat partitioning may have contributed to the magnitude of the seasonal variation we observed.
Our findings highlight that broad similarity among congeners may mask important differences and caution against assumptions of equivalency in ecological studies (e.g., Conrod & Reitsma, 2015; Schnurr, Ostfeld, & Canham, 2002) . Although the diets of both Peromyscus converged during times of beech masting, they diverged during seasons with low mast availability. This suggests that competition between these species may alter selection for food resources as a result of underlying differences in foraging efficiencies (e.g., giving-up-densities for food items). This diet plasticity may also have important implications for changes in ecosystem function. For example, during nonmasting seasons, consumption of fungal sporocarps nearly doubled. A rise in fungal consumption likely increases spore dispersal of the mycorrhizal fungi that are required for tree growth and seedling establishment (Maser, Trappe, & Nussbaum, 1978) . Dietary switching of these generalist consumers could also influence interspecific interactions with other rodents, particularly those that feed on seeds or fungi. For example, woodland jumping mice (Napaeozapus insignis), southern red-backed voles (Myodes gapperi), and eastern chipmunks (Tamias striatus) are common rodent consumers in northeastern North America that likely compete for food resources with the Peromyscus species (Conrod & Reitsma, 2015; Schnurr et al., 2002) . The influence of niche partitioning and species interactions on food selection and its cascading effects on niche dynamics and ecosystem function warrant further study.
